Prediction of the risk for gastric cancer using candidate methylation markers in the non-neoplastic gastric mucosae.
Aberrant DNA methylation is frequently found during gastric carcinogenesis. Recently, we identified potential methylation markers important for Helicobacter pylori-induced gastric carcinogenesis using an Illumina methylation chip assay. In this study, we evaluated the candidate genes as markers for gastric cancer (GC) in a large Korean population. DNA methylation of PTPN6, MOS, DCC, CRK, and VAV1 was evaluated in non-neoplastic gastric specimens using quantitative methylation-specific PCR in patients with GC (n = 207) and their age- and gender-matched controls (n = 207). Methylation levels in 125 GC samples were also compared. H. pylori infection status was categorized as negative, active, or past infection according to the results of endoscopy-based tests (CLOtest, histology, and culture), H. pylori serology, and serum pepsinogen test. In the controls, active H. pylori infection increased methylation levels in DCC, CRK, MOS, and VAV1 but decreased methylation levels in PTPN6 (all p < 0.05); the methylation levels in MOS remained increased in patients with past H. pylori infection compared to H. pylori-negative subjects (p < 0.001). Methylation levels in MOS in non-neoplastic gastric mucosae increased in the presence of GC, regardless of H. pylori infection status (p < 0.01). Methylation levels in all genes but DCC decreased significantly in GC specimens compared to neoplastic gastric mucosae (p < 0.01); however, methylation levels in GC tissues were not correlated with those in their background gastric mucosae. Hypomethylation of MOS in GC tissues was associated with tumour invasion, nodal metastasis, and undifferentiated histology (p < 0.05). To summarize, among the candidate genes, DNA methylation of MOS may reflect the duration of H. pylori exposure and may be a marker for the development of GC.